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5HFRJQL]LQJ�WKH�HQRUPRXV�YDULDELOLW\�ZLWKLQ�1HSDO�
DQG�ZLWKLQ�LWV�YDULRXV�FRPPXQLWLHV��LQ������WKH�*R1�
GHYHORSHG�WKH�/RFDO�$GDSWDWLRQ�3ODQV�IRU�$FWLRQ�
�/$3$��IUDPHZRUN��7KH�/$3$�IUDPHZRUN�LV�GHVLJQHG�
WR�PRUH�IXOO\�UHÁHFW�WKH�QHHGV�DQG�DVSLUDWLRQV�RI�
1HSDO·V�GLYHUVH�FRPPXQLWLHV��DV�ZHOO�DV�WKH�ZLGH�
range of impacts experienced from climate variability.  
It is an important framework that strengthens 
mountain community understanding of climate 
FKDQJH��ORFDO�DVVHWV��YXOQHUDELOLWLHV��SURVSHFWLYH�
VROXWLRQV�DQG�DGDSWDWLRQ�VWUDWHJLHV��IXQGLQJ�
PHFKDQLVPV��DQG�SULRULW\�DFWLRQ�SODQV����

1.3  The Setting: Khumbu

7KH�������NP��6DJDUPDWKD�1DWLRQDO�3DUN�DQG�%XIIHU�
Zone (SNPBZ) is located in northeastern Nepal 
in the Solu-Khumbu District of Sagarmatha Zone 
�)LJXUH�������7KH�SDUN�LV�URXJKO\�WULDQJXODU�LQ�VKDSH�
DQG�ERXQGHG�E\�PRXQWDLQ�SHDNV�LQ�H[FHVV�RI�������
P��LQFOXGLQJ�WKH�ZRUOG·V�KLJKHVW��0W��(YHUHVW�DW�������
m. The region is particularly vulnerable to climate 
FKDQJH�LPSDFWV�EHFDXVH�RI�LWV�H[WUHPH�WRSRJUDSK\��
UHPRWHQHVV��ODFN�RI�WUDQVSRUWDWLRQ�IDFLOLWLHV��DQG�
tourist-driven and dependent economies. Khumbu is 
WKH�WUDGLWLRQDO�KRPH�RI�WKH�6KHUSD�SHRSOH��IRUPHUO\�
agro-pastoralists and traders whose economies are 
now dominated by the adventure tourism trade 
(trekking and climbing). The total population of the 
.KXPEX�UHJLRQ�LQ������ZDV�������

 1.0 BACKGROUND
1.1  USAID and the High Mountains 
Adaptation Partnership

Climate change is one of the most important global 
HQYLURQPHQWDO�FKDOOHQJHV�IDFLQJ�KXPDQNLQG��DQG�ORFDO�
communities living within mountainous regions are 
SDUWLFXODUO\�YXOQHUDEOH�DV�WHPSHUDWXUHV�ULVH��JODFLHUV�
UHFHGH��QHZ�JODFLDO�ODNHV�IRUP��DQG�ZHDWKHU�EHFRPHV�
OHVV�SUHGLFWDEOH��'HVSLWH�WKLV��XQGHUVWDQGLQJV�RI�
the human dimensions of climate change are still 
in their infancy in mountain regions where there is 
OLPLWHG�LQIRUPDWLRQ�DERXW�FOLPDWH�FKDQJH�LPSDFWV��
FRPPXQLW\�YXOQHUDELOLWLHV��DQG�DGDSWDWLRQ�RSWLRQV��,Q�
UHVSRQVH��WKH�8QLWHG�6WDWHV�$JHQF\�IRU�,QWHUQDWLRQDO�
Development  (USAID)-funded High Mountains 
Adaptation Partnership (HiMAP) was established in 
0DUFK������ZLWK�WKH�REMHFWLYHV�RI�SURYLGLQJ�SHRSOH�
living in remote areas with a voice in the current 
dialogue surrounding high mountain climate change 
ULVNV��HVWDEOLVKLQJ�D�&RPPXQLW\�RI�3UDFWLFH��&R3��
that strengthens communication and collaboration 
EHWZHHQ�VFLHQWLVWV�DQG�SUDFWLWLRQHUV�JOREDOO\��IRVWHULQJ�
the next generation of “Climber-Scientists” capable of 
blending the best of sophisticated technologies with 
WUDGLWLRQDO�ÀHOG�EDVHG�PHWKRGV��DQG�LQFUHDVLQJ�JOREDO�
awareness for the importance of high mountain 
glacial watersheds in general. A fundamental service 
RI�WKH�+L0$3�LQ�1HSDO�ZDV�WKH�IDFLOLWDWLRQ��RYHU�D�
WZR�\HDU�SHULRG��RI�WKH�/RFDO�$GDSWDWLRQ�3ODQ�IRU�
$FWLRQ��/$3$��IRU�WKH�.KXPEX�UHJLRQ��

1.2  NAPAs, LAPAs, and the 
Government of Nepal

The Government of Nepal (GoN) initiated climate 
adaptation planning and implementation with the 
1DWLRQDO�$GDSWDWLRQ�3URJUDPPH�RI�$FWLRQ��1$3$���
endorsed in September 2010. The NAPA describes 
the GoN’s intention to disburse at least 80 percent 
of the available budget earmarked for climate change 
GLUHFWO\�IRU�ORFDO�LPSOHPHQWDWLRQ�RI�LGHQWLÀHG�
adaptation actions. The NAPA also aims to ensure 
that national adaptation planning supports adaptation 
E\�ORFDO�FRPPXQLWLHV��SDUWLFXODUO\�WKH�FOLPDWH�
vulnerable poor. 
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2.1  The Khumbu LAPA Framework

7KH�VWDQGDUG�*R1�/$3$�IUDPHZRUN�FRQVLVWV�RI�VHYHQ�
steps for integrating climate change resilience into local-
WR�QDWLRQDO�SODQQLQJ�SURFHVVHV��7KHVH�VWHSV�ZHUH�PRGLÀHG�
by HiMAP staff to include a greater emphasis on achieving 
GHYHORSPHQW�JRDOV�LQ�WKH�FRQWH[W�RI�FOLPDWH�FKDQJH��
UHÁHFWLYH�RI�86$,'·V�&OLPDWH�5HVLOLHQW�'HYHORSPHQW�
)UDPHZRUN��DV�ZHOO�DV�LQFRUSRUDWLRQ�RI�UHVXOWDQW�DGDSWDWLRQ�
programs into existing planning and decision-making 
SURFHVVHV��DOVR�NQRZQ�DV�́ PDLQVWUHDPLQJ�µ�7KH�UHVXOWDQW�
.KXPEX�/$3$�IUDPHZRUN�LQFOXGHV�WKH�IROORZLQJ�VWHSV�

1. Assessment of development needs and climate 
change awareness building 

��� $VVHVVPHQW�RI�DVVHWV��YXOQHUDELOLWLHV��DQG�
adaptation mechanisms

3. Prioritization of adaptation options
��� 'HYHORSPHQW�RI�WKH�/$3$�
��� ,QWHJUDWLQJ�DQG�PDLQVWUHDPLQJ�WKH�/$3$�LQWR�

ORFDO�SODQQLQJ�SURFHVVHV��GHFLVLRQ�PDNLQJ��DQG�
funding sources

��� ,PSOHPHQWLQJ�WKH�/$3$
7. Monitoring and evaluation of the results and 

LPSDFWV�RI�WKH�/$3$�

2.2  The Climate Change Sensitization and 
Adaptation Planning Process

7KH�.KXPEX�/$3$�LV�EDVHG�RQ�WKH�NH\�ÀQGLQJV�DQG�
results of three separate community consultation meetings 
DQG�ZRUNVKRSV�KHOG�LQ�WKH�.KXPEX�LQ�6HSWHPEHU�������
$SULO�������DQG�6HSWHPEHU�������WZR�VPDOOHU�PHHWLQJV�
LQ�.DWKPDQGX�LQ�'HFHPEHU�������GLVWULFW�OHYHO�PHHWLQJV�
LQ�6DOOHUL�LQ�0DUFK�������DQG�PDLQVWUHDPLQJ�PHHWLQJV�LQ�
SNP and Salleri during September through December 
������)LJXUH�����&RQFXUUHQWO\��GHWDLOHG�ÀHOG�LQYHVWLJDWLRQV�
RI�,PMD�*ODFLDO�/DNH�ZHUH�FRQGXFWHG�E\�+L0$3�VFLHQWLVWV�
UHJDUGLQJ�WKH�ODNH·V�GHSWK��YROXPH��JURZWK�UDWH��ULVNV��DQG�
ULVN�UHGXFWLRQ�VWUDWHJLHV���5HVXOWV�ZHUH�VKDUHG�ZLWK�ORFDO�
FRPPXQLWLHV�DQG�GXULQJ�/$3$�FRQVXOWDWLRQV�RQ�D�UHJXODU�
basis.  Consultation time frames and sequences of steps 
followed are shown in Table 1.

 2.0 PROCESS



.+80%8�/2&$/�$'$37$7,21�3/$1�)25�$&7,21��/$3$�� ��

)LJXUH����/$3$�FRPPXQLW\�FRQVXOWDWLRQ�DW�1DPFKH�%D]DDU�



12� .+80%8�/2&$/�$'$37$7,21�3/$1�)25�$&7,21��/$3$�

Table 1: Summary of LAPA Implementation Steps in the Khumbu Region of Nepal 
LAPA 

Step 

Timeframe Steps of the LAPA Framework 

1 September 
2012-April 2013 

Assessment of development needs and climate change awareness building: workshops in 
Chaurikharka, Namche Bazaar, and Dingboche. Facilitated discussions of: Assets; 
Vulnerabilities; Introduction to climate change; Adaptation actions to minimize vulnerability. Two 
follow-up meetings in Kathmandu with Khumbu residents held in December 2012 and March 
2013. 

2-3 April-September  
2013 

Assessment of assets, vulnerabilities, and adaptation mechanisms: Prioritization of adaptation 
options;consultations conducted in Thame, Phortse, and Dingboche villages in addition to 
Chaurikharka and Namche Bazaar. 

4 September–
December 2013 

Development of the LAPA: Consolidating steps 1-3. LAPA draft finalized by US and Nepal 
HiMAP teams. 

5 December 
2013-April 2014 

Integrating LAPA into local planning processes, decision-making, and funding sources: meetings with 
District Soil Conservation Office (DSCO), District Irrigation Office (DIO), District Development 
Committee (DDC), District Agriculture Development Office (DADO), District Livestock Development 
Office (DLDO), District Forest Office (DFO), Local Development Office (LDO), Himal Project Office; 
half-day consultations with GoN officials and local people held; LAPA endorsed with plans to fund 
several adaptation options in 2014.  

5-7 May-September 
2014 

Integrating LAPA into local planning processes, decision-making, and funding sources: original 
May mainstreaming consultations had to be postponed due to lack of MOU between DNPWC 
and TMI for HiMAP. May presentations on HiMAP progress (LAPA and Imja research), Everest 
Alliance field assessments, and Imja lake field research continued as planned.  

5-7 September-
December 2014 

Integrating, implementing, and monitoring the LAPA: Letter from DNPWC received and 
mainstreaming consultations began; final Khumbu LAPA shared with communities for feedback; 
identification of overlapping projects between LAPA and SNP Management Plan; development 
of next steps needed for implementation of the 22 LAPA priority projects identified as 
overlapping with SNP Management Plan; partially funded development of 9 BZ community forest 
operational plans for Chaurikharka VDC. The plans incorporate adaptation options as identified 
in the Khumbu LAPA that are directly related to forest conservation. Development of Monitoring 
and Evaluation (M&E) guidelines; visited Village Development Committees (VDCs) to discuss 
results of the mainstreaming consultations and next steps; final English and Nepali Summary 
LAPAs formatted, published, and distributed. 

Table 1: Summary of LAPA Implementation Steps in the Khumbu Region of Nepal.
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2.3  Participatory Tools and Techniques Used In Khumbu LAPA

7KH�+L0$3�.KXPEX�/$3$�XVHG�HOHYHQ������SDUWLFLSDWRU\�WRROV�DQG�WHFKQLTXHV�IRU�WKH�FRPPXQLW\�
consultations (as illustrated in Table 2):

Table 2:  Participatory Tools and Techniques Used In Khumbu LAPA 
Tools Techniques (and outcomes) 

Social map Records settlements, villages, trails, bridges, services, forests, agricultural areas, 
development activities and other prominent features 

Vulnerability map Records villages, communities, forests and agricultural areas that have been or are prone 
to climate-induced hazards such as flooding, forest fires, GLOFs, windstorms, snowfall, 
drought and agricultural pests and diseases 

Seasonal calendar Analyze the local climate change experience in recent years. The experience is recorded 
using a monthly calendar and compares past experience with the present across climate 
variables 

Historical time line analysis Analyzes the occurrence and frequency of different climate-induced hazards during the 
past three decades and their impacts on communities, villages, agricultural and forest 
land, and infrastructure 

Affected areas/households 
analysis 

Records the impacts of climate-induced hazards on villages, households and socio-
economic groups based on social and vulnerability maps and historical time line analyses 

Climate-induced hazards 
ranking and impact analysis 

Analyzes hazards identified in the vulnerability map and the impacts of these on different 
sectors. A scale of 0–4 was used to score the local experience of intensity and the extent 
of the impacts on different sectors. This process records the ranking of various hazards in 
terms of their impacts on sectors that have been the most affected 

Climate change impacts on 
different sectors 

Analyzes the present and potential impacts of climate change on different priority sectors 
as identified in the climate change ranking and impact analyses 

Adaptation visioning Records the impacts of the six most significant hazards as ranked and prioritized by 
climate change ranking and impact analysis tools 

Adaptation prioritization Records different adaptation programs and activities using four criteria (effectiveness, 
cost-effectiveness, feasibility and target group orientation) and prioritizes them. A scale of 
0–3 was used to score each criterion 

Stakeholder analysis Records and prioritizes different organizations and institutions, governmental and non-
governmental organizations and the private sector using a Venn diagram. This tool helps 
define the significance and importance of climate adaptation plans as well as the roles and 
responsibilities of each organization 

Implementation plan Based on adaptation prioritization, a detailed implementation plan of action is developed. 
The plan includes the top six identified hazards, the adaptation activities and their ranking 
in terms of importance and priority, possible funding sources and responsible 
organizations 

 

Table 2: Participatory Tools and Techniques Used in Khumbu LAPA.
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3.2 Step 2 — Vulnerability and 
Adaptation Assessment

A multi-criteria ranking was used to assess the 
impacts of nine climate hazards upon 26 different 
VHFWRUV�LGHQWLÀHG�DV�EHLQJ�LPSRUWDQW�IRU�WKH�.KXPEX�
region. A scale of 0-4 was used to score each hazard 
RU�LPSDFW��ZLWK���LPSO\LQJ�QR�LPSDFW����ORZ�LPSDFW��
��PRGHUDWH�LPSDFW����KLJK�LPSDFW��DQG���YHU\�KLJK�
impact. The mean scores from three VDCs were used 
to determine those sectors most sensitive to climate 
KD]DUGV��UDQNLQJ�WKH�KD]DUGV�LQ�GHVFHQGLQJ�RUGHU��
from highest to lowest.  

,Q�RUGHU�RI�SHUFHLYHG�SRWHQWLDO�LPSDFW��WKH�PRVW�
LPSRUWDQW�KD]DUGV�LGHQWLÀHG�E\�SDUWLFLSDQWV�LQFOXGHG�
WKH�IROORZLQJ��2I�WKHVH��SDUWLFLSDQWV�FKRVH�WKH�ÀUVW�VL[�
as top priority for developing adaptation strategies:

��� */2)V
2. Heavy snowfall
3. Windstorms
��� /DQGVOLGHV
��� )RUHVW�ÀUHV
��� )ORRGV�

6LPLODUO\��WKH�VHFWRUV�WKDW�ZHUH�FRQVLGHUHG�WR�EH�WKH�
most vulnerable to climate-induced hazards included:

1. Porters
2. Biodiversity and agriculture
��� /LYHVWRFN
4. Sagarmatha National Park 
5. Hydropower facilities
��� /RGJHV�
7. Human health
8. Trekking and mountaineering (including 

associated drinking water systems and 
trails)

9. Bridges
���� 6FKRROV��KRVSLWDOV��DQG�EDQNV
11. Telephone towers and airports
12. Seasonal trade
���� )XHO�ZRRG�VXSSO\
14. Irrigation systems

3.1 Step 1 — Assessment of 
Development  Needs and Climate 
Change Awareness Building 

A range of participatory tools were used to facilitate 
three two-day introductory consultation workshops 
LQ�3KDNGLQJ��1DPFKH��DQG�'LQJERFKH��7KH�ÀUVW�GD\�
of the workshop included an assessment of assets 
WKDW�DUH�LPSRUWDQW�IRU�ORFDO�OLYHOLKRRGV��IROORZHG�E\�D�
discussion of local development needs. A power-point 
presentation covering the basics of climate change 
and vulnerability was used wherever electricity was 
available. Specially prepared posters and meta cards 
were used to facilitate discussions on the current and 
likely impacts of climate on important local assets. 
A seasonal calendar was used to document the 
agricultural cycle as well as to identify contemporary 
FOLPDWH�FKDQJH�LPSDFWV�RQ�GLIIHUHQW�FURSV���)OLS�
charts were used to record the participants’ ideas 
DQG�VXJJHVWLRQV�UHJDUGLQJ�ORFDO�DGDSWDWLRQ�FDSDFLWLHV��
SUDFWLFHV��DQG�RSWLRQV�WR�UHGXFH�FOLPDWH�FKDQJH�
vulnerability and risks. 

7KH�PDMRU�LGHQWLÀHG�FOLPDWLF�VWUHVVRUV�LQFOXGHG�
�� 7HPSHUDWXUH�LQFUHDVHV
�� *ODFLDO�UHFHVVLRQ
�� ,QFUHDVH�LQ�WKH�QXPEHU�RI�SRWHQWLDOO\�

dangerous glacial lakes
�� &OLPDWLF�YXOQHUDELOLW\
�� ,QFUHDVHG�LQFLGHQFH�RI�IRUHVW�ÀUHV��

ÁRRGLQJ��DQG�ODQGVOLGHV

Non-climatic stressors to climate change included:

�� 'HIRUHVWDWLRQ��GHFUHDVLQJ�WKH�FRROLQJ�
effects of continuous vegetative cover)

�� &RQWDPLQDWHG�IUHVKZDWHU�VXSSOLHV�
�IURP�ODQGÀOOV��LPSURSHU�VHSWLF�WDQN�
FRQVWUXFWLRQ��DQG�UDZ�VHZDJH�GLVSRVDO�

�� 1HZ�GLVHDVHV�DQG�LQVHFWV�OHDGLQJ�WR�
increased crop failure

 3.0 THE STEPS
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in the Khumbu region is likely to decline as trekkers 
and mountaineers seek national parks with more 
reliable access. (Note: perceptions of declining 
RYHUQLJKWV�LQ�ORGJHV�GR�QRW�DOZD\V�PDWFK�UHDOLW\��
the increasing number of lodges distributes trekkers 
more broadly.)

3.2.3 Lives and Livelihoods

Porters are the group of people who are most 
vulnerable to almost all climate-induced hazards. 
7KH\�DUH�WKH�PRVW�OLNHO\�WR�EH�DIIHFWHG�E\�*/2)V��
ODQGVOLGHV��KHDY\�VQRZIDOO��DQG�ZLQGVWRUPV�EHFDXVH�
these climate-induced hazards can destroy trails and 
EULGJHV��DV�ZHOO�DV�SXWWLQJ�WKHLU�OLYHV�DW�LQFUHDVHG�ULVN��

3.2.4 Transportation

&OLPDWH�LQGXFHG�KD]DUGV��SDUWLFXODUO\�SURORQJHG�
FORXG�FRYHU�DQG�ZLQGVWRUPV��DUH�OLNHO\�WR�DIIHFW�WKH�
reliability of air transportation of food and other 
essential supplies. The problem with transportation 
LV�QRW�RQO\�DIIHFWLQJ�WRXULVP�DQG�ORGJHV��EXW�DOVR�
GHYHORSPHQW�SURMHFWV��,W�LV�EHFRPLQJ�LQFUHDVLQJO\�
GLIÀFXOW�WR�FRPSOHWH�GHYHORSPHQW�SURMHFWV�RQ�WLPH�
GXH�WR�GHOD\V�LQ�UHFHLYLQJ�FRQVWUXFWLRQ�PDWHULDOV��DV�
ZHOO�DV�WKH�LQFUHDVHG�GLIÀFXOW\�RI�UHDFKLQJ�/XNOD�E\�DLU�

Local Observations of Impacts Across Sectors

7KH�IROORZLQJ�FDWHJRULHV�UHSUHVHQW�WKH�PDMRU�
DVVHWV�RI�WKH�.KXPEX�DV�GHÀQHG�E\�FRQVXOWDWLRQ�
participants.  The current and potential impacts of 
climate change that follow are based on qualitative 
REVHUYDWLRQV�RQO\��ZLWK�OLWWOH�TXDQWLWDWLYH�GDWD�WR�
either support or challenge each phenomena.  This is 
a chronic problem throughout most of Nepal’s high 
PRXQWDLQ�UHJLRQV��ZKLFK�VXIIHU�IURP�D�QHDU�DEVHQFH�
RI�ORQJ�WHUP�PHWHRURORJLFDO��K\GURORJLFDO��IRUHVW�
ÀUH��DQG�RWKHU�VFLHQWLÀF�GDWD�DQG�UHFRUGV���7KH�RQH�
H[FHSWLRQ�LQ�WKH�FDVH�RI�WKH�.KXPEX�/$3$�ZDV�WKH�
GHWDLOHG�LQIRUPDWLRQ�FRQFHUQLQJ�,PMD�*ODFLDO�/DNH·V�
FKDUDFWHULVWLFV��JURZWK��DQG�VWDELOLW\�DV�JDWKHUHG�E\�
WKH�+L0$3�*ODFLDO�/DNH�5DSLG�5HFRQQDLVVDQFH�7HDP��
and shared with workshop participants on a regular 
basis.  While the contemporary and felt impacts of 
climate change as reported below must be treated 
ZLWK�FDXWLRQ��WKH�VWURQJ�FRQVHQVXV�IRU�WKHLU�YDOLGLW\�
among all workshop participants must also be 
acknowledged as well. 

3.2.1 Trekking and Mountaineering

)OLJKWV�EHWZHHQ�0D\�DQG�2FWREHU�DUH�EHFRPLQJ�
XQUHOLDEOH�WR�DQG�IURP�/XNOD��SULPDULO\�EHFDXVH�
of prolonged periods of cloud cover or overcast 
FRQGLWLRQV�WKDW�FDQ�FDQFHO�ÁLJKWV�IRU�D�ZHHN�RU�
PRUH�DW�D�WLPH��,I�WKLV�SUREOHP�FRQWLQXHV��LW�FRXOG�
shorten the trekking and mountaineering seasons 
considerably and the number of trekkers and 
mountaineers visiting the Khumbu region may 
GHFOLQH��&OLPDWH�H[WUHPHV��VXFK�DV�LQFUHDVHV�LQ�
ZLQGVWRUPV�DQG�KHDY\�VQRZIDOO��FDQ�DOVR�KDYH�GLUHFW�
impacts on mountaineering expeditions. If this trend 
FRQWLQXHV��WKH�.KXPEX�UHJLRQ�LV�OLNHO\�WR�UHFHLYH�
fewer expeditions as climbers search elsewhere for 
PRUH�VXLWDEOH�FRQGLWLRQV��DQG�WKLV�FRXOG�KDYH�VHYHUH�
impacts on the Khumbu economy and livelihoods of 
the local people. 

3.2.2 Lodges

Erratic climatic conditions are starting to have 
impacts on the occupancy rate of lodges. Although 
ORGJHV�LQ�/XNOD�IDFH�RYHUFURZGLQJ�EHFDXVH�RI�WKH�
LQFUHDVHG�QXPEHU�RI�FDQFHOOHG�GHSDUWLQJ�ÁLJKWV��
the number of trekkers staying at lodges along the 
trekking trails is declining. If these current trends 
FRQWLQXH��WKH�QXPEHU�RI�WUHNNHUV�DQG�PRXQWDLQHHUV�
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3.2.10 Drinking Water

The Khumbu region is likely to experience longer 
periods of drought in the summer and freezing in the 
ZLQWHU��ERWK�FRQWULEXWLQJ�WR�ZDWHU�VFDUFLW\��7KHUH�DUH�
DOVR�RWKHU�QRQ�FOLPDWLF�VWUHVVRUV��VXFK�DV�SROOXWLRQ�
from leaking septic tanks or toilets situated over or 
near seasonal watercourses. Increases in waterborne 
diseases may further amplify the water scarcity 
problem. Water scarcity is already affecting households 
DQG�SDUWLFXODUO\�ORGJHV��ZKHUH�WKHUH�LV�LQFUHDVHG�
GHPDQG�IRU�ZDWHU�EHFDXVH�RI�ÁXVK�WRLOHWV�DQG�VKRZHUV��
Agriculture and hydropower are also likely to be 
affected.  

3.3 Step 3 — Vulnerability Assessment

To facilitate the envisioning of prospective adaptation 
RSWLRQV��SDUWLFLSDQWV�ZHUH�HQFRXUDJHG�WR�IRUP�JURXSV�
to discuss the results of the previous vulnerability 
adaptation assessment. Discussions focused on the 
current impacts of six priority climate-induced hazards 
�VHH�EHORZ���DQG�LQFOXGHG�DVVHVVPHQWV�RI�WKHLU�

D�� &XUUHQW�LPSDFWV�
b. Possible short-term impacts of hazards in 

WKH�DEVHQFH�RI�DGDSWDWLRQ�PHDVXUHV��DQG
c. Adaptation options that could be 

considered in the future to reduce risks 
and vulnerabilities.

The top six hazards discussed in detail included the 
following:

3.3.1 Glacial Lake Outburst Floods (GLOFs)

&XUUHQW�LPSDFWV��5HFHQW�*/2)V�LQ�WKH�.KXPEX�
occurred in 1977 near Pangboche and in 1985 in the 
%KRWH�.RVL�YDOOH\��7KH������/DQJPRFKH�ÁRRG�LQ�WKH�
%KRWH�.RVL�YDOOH\�ZDV�WKH�PRVW�GHVWUXFWLYH�*/2)�LQ�
WKH�.KXPEX·V�UHFRUGHG�KLVWRU\��GHVWUR\LQJ�EULGJHV��D�
K\GURSRZHU�VWDWLRQ��GULQNLQJ�ZDWHU�V\VWHPV��DJULFXOWXUDO�
ODQG��KRXVHV��DQG�NLOOLQJ�ÀYH�SHRSOH�

Possible short-term impacts: Existing lake growth 
LV�DFFHOHUDWLQJ��VXFK�DV�,PMD�JODFLDO�ODNH��)LJXUH�����
as is the development of new glacial lakes (such 
DV�1JR]XPSD����,Q�WKH�HYHQW�RI�DQ�,PMD�JODFLDO�ODNH�
RXWEXUVW�ÁRRG��*/2)���GDPDJH�WR�ORFDO�SRSXODWLRQV��
YLVLWRUV��LQIUDVWUXFWXUH��DQG�WKH�.KXPEX�DQG�QDWLRQDO�
HFRQRPLHV�FRXOG�EH�VXEVWDQWLDO��)LJXUH�����

3.2.5 Airport

Increased cloud cover and overcast conditions are 
QRW�RQO\�DIIHFWLQJ�WKH�WUDQVSRUWDWLRQ�VHFWRU��EXW�DOVR�
LQFUHDVLQJ�WKH�GDQJHU�RI�XVLQJ�WKH�/XNOD�DLUSRUW��,I�WKLV�
SUREOHP�SHUVLVWV��WKH�QXPEHU�RI�ÁLJKWV�WR�/XNOD�LV�
OLNHO\�WR�GHFOLQH��ZKLFK�ZLOO�KDYH�ZLGH�LPSOLFDWLRQV�IRU�
tourism and local livelihoods. 

3.2.6 Seasonal Trade

Seasonal trade with Tibet used to be the main 
supplement to local incomes. Erratic climatic 
FRQGLWLRQV��KRZHYHU��DUH�VWDUWLQJ�WR�KDYH�LPSDFWV�
RQ�WUDGH��WKH�QXPEHU�RI�WUDGHUV�IURP�7LEHW�DQG�
QHLJKERULQJ�YLOODJHV�LV�GHFOLQLQJ�VKDUSO\��)RRG�DQG�
RWKHU�FRPPRGLWLHV�DUH�PRUH�H[SHQVLYH�DV�D�UHVXOW��
and if this trend continues seasonal trade in this 
UHJLRQ�LV�OLNHO\�WR�GHFOLQH��RU�FHDVH�DOWRJHWKHU��

3.2.7 Communication and Hydropower 
Infrastructure

Heavy snowfall and windstorm are likely to affect 
FRPPXQLFDWLRQ�WRZHUV�DQG�K\GURSRZHU�VFKHPHV��
FDXVLQJ�PDMRU�GLVUXSWLRQ�LQ�WKH�FRPPXQLFDWLRQ�
network and the hydropower supply. Maintenance 
and operation of these services are likely to become 
more expensive.

3.2.8 Services

Heavy snowfall and windstorms are likely to affect 
KRVSLWDOV��VFKRROV��DQG�PRQDVWHULHV��VLQFH�VWDII�
may not be able to provide their regular services. 
+RVSLWDOV�PD\�UXQ�RXW�RI�VXSSOLHV�VXFK�DV�PHGLFLQHV��
or may not be able to cope with the increase in 
SDWLHQWV�LQMXUHG�RU�DIIHFWHG�E\�GLIIHUHQW�KD]DUGV�

3.2.9 National Park and Biodiversity

)RUHVWV�DQG�ZLOGOLIH�DUH�PRVW�OLNHO\�WR�EH�DIIHFWHG�
E\�ZLQGVWRUPV��IRUHVW�ÀUHV��DQG�KHDY\�VQRZIDOO��
0RQLWRULQJ�DQG�SDWUROOLQJ�DFWLYLWLHV�ZLOO�EH�GLIÀFXOW��
and wildlife poaching and other illegal activities may 
increase as a result. Climate variability may also 
affect native wildlife and vegetation. It may increase 
PLJUDWLRQ�RI�ORZ�DOWLWXGH�ZLOGOLIH�WR�KLJKHU�DOWLWXGHV��
and high alpine habitats may degrade as competition 
for food between immigrant and resident species 
increases.  
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��� 6FKHGXOH�*/2)�ULVN�UHGXFWLRQ�WUDLQLQJ�
and exposure visits by experts that 
develop local capacities in disaster and 
UHOLHI�RSHUDWLRQV��DV�ZHOO�DV�EXLOGLQJ�PRUH�
resistant structures.

7. Construct more porter shelters.
��� 5HGXFH�WKH�ZDWHU�OHYHOV�RI�ULVN\�JODFLDO�

ODNHV��LQFOXGLQJ�,PMD�
9. Construct emergency shelters and 

manage them.
10. Advocate for appropriate health and 

life insurance packages for porters and 
guides.

6XJJHVWHG�IXWXUH�DGDSWDWLRQ�RSWLRQV�DQG�PHDVXUHV��
ranked in order of priority by participants1:

��� 6XUYH\��UHVHDUFK��DQG�PRQLWRU�SRWHQWLDO�
*/2)�VLWHV��SDUWLFXODUO\�WKRVH�ODNHV�WKDW�
DUH�DW�KLJKHU�ULVN�RI�ÁRRGLQJ��

2. Survey safer sites for infrastructure such 
DV�ZDWHU�VXSSO\�V\VWHPV��K\GURSRZHU��
WUDLOV��DQG�EULGJHV�

��� (VWDEOLVK�*/2)�UHVFXH�DQG�UHOLHI�IXQGV�
and the institutions to manage them.

��� ,QVWDOO�D�*/2)�HDUO\�ZDUQLQJ�V\VWHP�
network to disseminate warning 
information quickly and effectively.

��� &RQGXFW�UHOLJLRXV�FHUHPRQLHV��SXMDV��WR�
appease the gods.

1 Highly similar items have been combined from the tables 
SUHVHQWHG�LQ�WKH�FRPSOHWH�/$3$�

)LJXUH����7KH�,PMD�JODFLDO�ODNH��WRS��EHJDQ�IRUPLQJ�LQ�WKH�HDUO\�����V��DQG�QRZ�FRQWDLQV�DSSUR[LPDWHO\����PLOOLRQ�FXELF�
meters of water. 

)LJXUH����,Q�WKH�HYHQW�RI�D�JODFLDO�ODNH�RXWEXUVW�ÁRRG��GRZQVWUHDP�YLOODJHV�VLWXDWHG�FORVH�WR�WKH�'XGK�.RVL�ULYHU�FKDQQHO��
VXFK�DV�3KDNGLQJ�DERYH��ZRXOG�VXIIHU�HQRUPRXV�GDPDJH��7KH�FRQWLQXHG�FRQVWUXFWLRQ�RI�WRXULVW�LQIUDVWUXFWXUH�XSRQ�
previously uninhabited river terraces complicates the issue.
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6XJJHVWHG�IXWXUH�DGDSWDWLRQ�RSWLRQV�DQG�PHDVXUHV��
ranked in order of priority by participants:

1. Establish forest nurseries and provide 
tree saplings to new plantations. 

2. Post signs at hazardous sites.
3. Build gabion boxes and check dams.
4. Conduct landslide awareness and risk 

reduction training.
��� 5HORFDWH�ODQGVOLGH�SURQH�YLOODJHV�

3.3.2 Landslides

Current impacts: The increased frequency of 
ODQGVOLGH�LQFLGHQWV��SUHVXPDEO\�UHODWHG�WR�FKDQJLQJ�
precipitation patterns and unseasonally heavy 
UDLQIDOO�HYHQWV��DUH�GDPDJLQJ�IRUHVW�UHVRXUFHV��
ZLOGOLIH��LQIUDVWUXFWXUH��WUDLOV��DQG�EULGJHV��)LJXUH�����
Agricultural land and local properties have also been 
GDPDJHG��DQG�LQ�VHYHUDO�LQVWDQFHV�OLYHV�KDYH�EHHQ�ORVW��

Possible short-term impacts: Increased landslides will 
make travelling riskier. They may permanently damage 
WUDLOV�DQG�EULGJHV��DQG�DOWHUQDWLYH�URXWHV�PD\�KDYH�
to be found. Settlements in landslide-prone areas 
may have to be relocated. New agricultural land may 
QHHG�WR�EH�IRXQG�WR�UHSODFH�ODQGVOLGH�GDPDJHG�ÀHOGV��
2YHUDOO��ODQGVOLGHV�ZLOO�KDYH�QHJDWLYH�LPSDFWV�RQ�WKH�
livelihoods of people and may also increase risks to 
trekkers and mountaineers.

)LJXUH����/DQGVOLGH�GDPDJH�DW�*KDW�
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portering may be seen as among the most hazardous 
of occupations.

6XJJHVWHG�IXWXUH�DGDSWDWLRQ�RSWLRQV�DQG�PHDVXUHV��
ranked in order of priority by participants:

1. Improve weather forecasting systems and 
make the weather report easily available 
WR�WUHNNLQJ�JURXSV��H[SHGLWLRQ�JURXSV��
and local people.

��� 5DLVH�DZDUHQHVV�DQG�WUDLQ�ORFDO�SHRSOH��
SDUWLFXODUO\�WUHNNLQJ�JXLGHV�DQG�SRUWHUV��
on snow and ice travel/climbing/safety 
skills and risk reduction. 

3. Design and demonstrate effective 
JUHHQKRXVHV��ERWK�LQ�WHUPV�RI�FRVW�DQG�
structure.

4. Design and demonstrate improved 
livestock sheds and increase hay and 
livestock feed production. 

5. Conduct trials on and utilize cold 
resistant varieties of crops.

6. Identify sites for porter shelters 
and construct and equip them with 
FRPPXQLFDWLRQ��PHGLFDO��DQG�IRRG�
supplies.

7. Establish clothing banks for porters and 
lobby for porter insurance. 

3.3.3 Heavy Snowfall

Current impacts: Khumbu winters are increasingly 
H[SHULHQFLQJ�FOLPDWH�H[WUHPHV��VXFK�DV�KHDY\�VQRZIDOO�
�)LJXUH�����+HDY\�VQRZIDOO�FDQ�GLVUXSW�WUDQVSRUWDWLRQ�
V\VWHPV��VWUDQG�KXQGUHGV�RI�WUHNNHUV�LQ�/XNOD��
increase shortages of food and other essential 
FRPPRGLWLHV��UHVWULFW�DFFHVV�WR�KRVSLWDOV��FOLQLFV�
DQG�VFKRROV��DQG�QHJDWLYHO\�DIIHFW�SHRSOHV·�KHDOWK��,W�
LV�SDUWLFXODUO\�KDUG�RQ�OLYHVWRFN��ZKLFK�QHHG�WR�EH�
VKHOWHUHG�DQG�IHG��DQG�FDQ�FUHDWH�DGGHG�KDUGVKLS�IRU�
SRUWHUV�ZKR�RIWHQ�ODFN�ZDUP�FORWKLQJ��DSSURSULDWH�
HTXLSPHQW��RU�OLIH�LQVXUDQFH��

Possible short-term impacts: If climate extremes 
VXFK�DV�KHDY\�VQRZIDOO�FRQWLQXH�WR�LQFUHDVH��LW�
will have broad impacts on local economies and 
OLYHOLKRRGV��7KH�SRUWHU��WUDQVSRUWDWLRQ��OLYHVWRFN��
and infrastructure sectors will be at high risk. There 
ZLOO�EH�DQ�LQFUHDVHG�ULVN�RI�DYDODQFKHV��DIIHFWLQJ�
the mountaineering sector. There will be shortages 
RI�IRRG��VXSSOLHV��DQLPDO�KHDOWK�ZLOO�GHFOLQH�GXH�WR�
VKRUWDJHV�RI�ZLQWHU�IHHG��DQG�OLYHVWRFN�SRSXODWLRQV�
may decline. Prices of food and vegetables will 
increase and agricultural production will decline due 
WR�WKH�LQFUHDVHG�XQFHUWDLQW\�LQ�DJULFXOWXUDO�F\FOHV��
which may delay the ripening and harvesting of 
crops and vegetables. Trekking and mountaineering 
H[SHGLWLRQV�ZLOO�ÀQG�LW�GLIÀFXOW�WR�UHFUXLW�SRUWHUV��DV�

)LJXUH����([WUHPH�VQRZIDOO�HYHQWV�FDQ�FUHDWH�DGGHG�KDUGVKLS�IRU�SRUWHUV�ZKR�RIWHQ�ODFN�ZDUP�FORWKLQJ��DSSURSULDWH�
HTXLSPHQW��RU�OLIH�LQVXUDQFH�
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3.3.5 Forest Fires

&XUUHQW�LPSDFWV��8QWLO�UHFHQWO\��LQFLGHQWV�RI�IRUHVW�
ÀUH�LQ�WKH�.KXPEX�UHJLRQ�KDYH�EHHQ�UDUH��WKH\�QRZ�
DSSHDU�WR�EH�LQFUHDVLQJ��)RUHVW�ÀUHV�RFFXU�GXULQJ�
WKH�SUH�PRQVRRQ�SHULRG��EHWZHHQ�0DUFK�DQG�-XQH��
LPSDFWLQJ�IRUHVWV��ZLOGOLIH��DQG�ZDWHU�VXSSOLHV��)RUHVW�
ÀUHV�LQWHQVLI\�WKH�SUREOHP�RI�ZDWHU�VFDUFLW\��DQG�DUH�
GDPDJLQJ�WR�IRUHVW�ELRGLYHUVLW\��YLVLELOLW\��OLYHVWRFN��
WRXULVP��DQG�KXPDQV��7KH\�FUHDWH�KD]H�DQG�GHFUHDVH�
YLVLELOLW\��FRQWULEXWLQJ�WR�ÁLJKW�FDQFHOODWLRQV�DQG�SRRU�
mountain views for tourists. Haze is also detrimental 
to human and animal health. 

Possible short-term impacts: If the current rate of 
IRUHVW�ÀUHV�FRQWLQXHV��IRUHVWV�DQG�ELRGLYHUVLW\�RI�
the Khumbu region are likely to be at a higher risk. 
,QFUHDVHG�ÁLJKW�FDQFHOODWLRQV�ZLOO�RFFXU�GXH�WR�KD]H��
resulting in a loss of tourist-related income and 
HPSOR\PHQW��)LUHV�ZLOO�DOVR�LQFUHDVH�WKH�OLNHOLKRRG�
of water sources drying up and other water scarcity 
SUREOHPV��0RUH�LPSRUWDQWO\��ÀUHV�ZLOO�LQFUHDVH�KHDOWK�
and safety risks to villages and people living near 
forests. 

6XJJHVWHG�IXWXUH�DGDSWDWLRQ�RSWLRQV�DQG�PHDVXUHV��
ranked in order of priority by participants are as 
follows:

1. Develop a more aggressive awareness-
EXLOGLQJ�FDPSDLJQ��DV�ZHOO�DV�EHWWHU�IRUHVW�
PRQLWRULQJ�GXULQJ�KLJK�IRUHVW�ÀUH�ULVN�
periods. 

2. Cover burned areas with plantations and 
fence them against cattle. Identify forests 
WKDW�DUH�PRVW�YXOQHUDEOH�WR�IRUHVW�ÀUHV�
DQG�GHYHORS�ÀUH�FRQWUROOLQJ�OLQHV��

��� 'HYHORS��WUDLQ��DQG�HTXLS�IRUHVW�ÀUH�
squads.

3.3.6 Floods

&XUUHQW�LPSDFWV��7KH�RFFXUUHQFH�RI�ÁDVK�ÁRRGV�
DSSHDUV�WR�EH�LQFUHDVLQJ�HYHU\�\HDU��SDUWLFXODUO\�LQ�
&KDXULNKDUND�9'&��5HFHQW�ÁRRGV�KDYH�VZHSW�DZD\�
KRXVHV��DJULFXOWXUDO�ODQG��DQG�LQIUDVWUXFWXUH�VXFK�DV�
WUDLOV�DQG�EULGJHV��)RUHVWV�KDYH�EHHQ�GHVWUR\HG��DQG�
ZLOGOLIH�DQG�OLYHVWRFN�NLOOHG��)ORRGV�KDYH�WULJJHUHG�
ODQGVOLGHV��FDXVHG�VRLO�HURVLRQ�SUREOHPV��DQG�SROOXWHG�
water bodies.

3.3.4 Windstorms

Current impacts: Windstorms caused extensive 
damages in the Khumbu in 2012 in all three VDCs. 
0DQ\�KRXVHV�ZHUH�GDPDJHG��DV�WKH�JDOH�IRUFH�ZLQGV�
ZHUH�SDUWLFXODUO\�KDUG�RQ�URRIV��PDQ\�RI�ZKLFK�ZHUH�
ULSSHG�DSDUW�DQG�EORZQ�DZD\��1HDUO\�������WUHHV�LQ�
1DPFKH·V�IRUHVWV�ZHUH�GHVWUR\HG��,QIUDVWUXFWXUH��
VXFK�DV�SRZHU�SROHV�DQG�FRPPXQLFDWLRQ�WRZHUV�ZDV�
damaged. Many people suffered from coughs and 
FROGV��DQG�FURSV�ZHUH�GDPDJHG��)OLJKW�FDQFHOODWLRQV�
were high between April and May and from October 
WR�-DQXDU\��DIIHFWLQJ�WRXULVW�DUULYDOV��:LQGVWRUPV�ZHUH�
DOVR�GHWULPHQWDO�WR�PRXQWDLQHHULQJ�H[SHGLWLRQV��
particularly to autumn expeditions.

Possible short-term impacts: If the current windstorm 
WUHQG�FRQWLQXHV��LQFUHDVLQJ�IUHTXHQF\�DQG�VWUHQJWK���
D�ZLGHVSUHDG�ORVV�RI�IRUHVW�UHVRXUFHV��ELRGLYHUVLW\��
KRXVHKROG�SURSHUW\��DQG�HYHQ�OLYHV��ZLOO�UHVXOW��)OLJKW�
cancellations are likely to increase even more than at 
present. The number of autumn climbing expeditions 
PD\�GHFOLQH��RU�HYHQ�GLVFRQWLQXH��,QIUDVWUXFWXUH��
KRXVHV��K\GURSRZHU�VWDWLRQV��FRPPXQLFDWLRQ�
QHWZRUNV��DQG�WKH�WUDQVSRUW�VHFWRU�ZLOO�EH�DW�D�
higher risk. Health and safety risks of trekking and 
mountaineering will increase. 

6XJJHVWHG�IXWXUH�DGDSWDWLRQ�RSWLRQV�DQG�PHDVXUHV��
ranked in order of priority by participants:

1. Conduct windstorm awareness and risk 
reduction training.

2. Establish forest nurseries and increase 
the number and size of plantations. 

��� 5HYLHZ�PRXQWDLQHHULQJ�SROLFLHV�WR�HQVXUH�
ÁH[LELOLW\�LQ�GHFLVLRQ�PDNLQJ�IRU�FOLPELQJ�
routes during the climbing season.

4. Develop a reliable weather forecasting 
system.

��� 7UDLQ�ORFDOV�LQ�ÀUH�ÀJKWLQJ�DQG�HTXLSPHQW�
6. Change building designs to include 

stronger foundations and more secure 
roofs to reduce risks from windstorms. 

7. Establish windstorm rescue and relief 
funds.

8. Explore and establish alternative options 
for transporting food supplies and other 
essential commodities. 
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��� 1DWLRQDO�DQG�/RFDO�1RQ�*RYHUQPHQWDO�
Organizations include Nepal 
0RXQWDLQHHULQJ�$VVRFLDWLRQ��10$���
Trekking Agencies’ Association of Nepal 
�7$$1���6DJDUPDWKD�3ROOXWLRQ�&RQWURO�
&RPPLWWHH��63&&���.KXPEX�$OSLQH�
&RQVHUYDWLRQ�&RXQFLO��.$&&���DQG�5HG�
Cross.

4. International Non-Governmental 
2UJDQL]DWLRQV�LQFOXGH�(FR�+LPDO��
+LPDOD\DQ�7UXVW��8QLWHG�1DWLRQV�
'HYHORSPHQW�3URJUDPPH��81'3���DQG�
The Mountain Institute (TMI).

5. Community-Based Organizations include 
Buffer Zone Management Committee 
�%=0&���%XIIHU�=RQH�)RUHVW�8VHU�
*URXSV��%=)8*V���8VHU�*URXSV��8*V���
0RWKHU·V�RU�:RPHQ·V�*URXSV��DQG�<RXWK�
Clubs.

6. Private Organizations include 
hydropower companies and Telecom.

7. Other Organizations include hospitals/
FOLQLFV��VFKRROV��PRQDVWHULHV��DQG�WKH�
airport. 

Adaptation Project Priorities: HiMAP facilitators 
used four criteria to rank each adaptation option 
LGHQWLÀHG�GXULQJ�WKH�(QYLVLRQLQJ�$GDSWDWLRQ�3ODQ�
of Action process. These criteria included (a) 
Effectiveness (the likely success of each option at 
UHGXFLQJ�ULVNV����E��&RVW�HIIHFWLYHQHVV��ZKHWKHU�
EHQHÀWV�RXWZHLJK�FRVWV����F��)HDVLELOLW\��WKH�OLNHOLKRRG�
RI�VHFXULQJ�IXQGV�DQG�WHFKQLFDO�NQRZ�KRZ�IRU�SURMHFW�
LPSOHPHQWDWLRQ���DQG��G��3RWHQWLDO�WR�UHDFK�WDUJHW�
groups (whether the option reduces risks to poor 
and marginalized people as well as providing direct 
EHQHÀWV�WR�RWKHU�WDUJHW�JURXSV���$�VFDOH�RI�����ZDV�
XVHG�IRU�HDFK�FULWHULRQ��ZLWK�RSWLRQV�SULRULWL]HG�
based on ranked scores. Climate change impact and 
DGDSWDWLRQ�SURMHFW�SULRULWLHV�DUH�VKRZQ�EHORZ�LQ�
Table 3.

3RVVLEOH�VKRUW�WHUP�LPSDFWV��,QFUHDVHG�ÁRRGLQJ�
events are likely to destroy more agricultural and 
forest lands and to increase the risk of property loss. 
Out-migration and destruction of infrastructure are 
OLNHO\�WR�LQFUHDVH��DQG�WKH�WRXULVP��WUDQVSRUW��DQG�
service sectors will be affected.

6XJJHVWHG�IXWXUH�DGDSWDWLRQ�RSWLRQV�DQG�PHDVXUHV��
ranked in order of priority by participants:

1. Build awareness and provide training on 
ÁRRG�ULVN�UHGXFWLRQ��

2. Implement widespread use of gabions 
DQG�FKHFN�GDPV�WR�SURWHFW�ULYHUEDQNV��
YLOODJHV��SURSHUW\��DQG�OLYHV��DQG�HVWDEOLVK�
plantations to protect riverbanks.

3. Install early warning systems.

3.4 Step 4 — Adaptation Plan 
Development

6WDNHKROGHU�,GHQWLÀFDWLRQ��$�9HQQ�GLDJUDP�ZDV�XVHG�
WR�LGHQWLI\�GLIIHUHQW�RUJDQL]DWLRQV�³�JRYHUQPHQWDO��
QRQ�JRYHUQPHQWDO��DQG�FRPPXQLW\�JURXSV�³�DFWLYH�
in the Khumbu region. The purpose of this exercise 
was to analyze an organization’s potential roles 
and responsibilities in the implementation of the 
.KXPEX�/$3$��7KH�QDPHV�RI�WKH�RUJDQL]DWLRQV��WKHLU�
UHODWLRQVKLSV��DQG�WKHLU�SRWHQWLDO�VXSSRUW�WRZDUG�WKH�
LPSOHPHQWDWLRQ�RI�DGDSWDWLRQ�DFWLRQV�ZHUH�LGHQWLÀHG�
during the Venn exercise.  

Seven categories of stakeholders capable of playing 
lead roles in the implementation of the Khumbu 
/$3$�ZHUH�LGHQWLÀHG��7KH\�LQFOXGH��

��� /RFDO�*RYHUQPHQW�2UJDQL]DWLRQV�LQFOXGH�
Village Development Committees 
(VDC) and the District Development 
Committee (DDC).

2. Governmental Organizations include 
the Sagarmatha National Park and Buffer 
=RQH��613%=���WKH�'HSDUWPHQW�RI�
National Parks and Wildlife Conservation 
�'13:&���WKH�<DN�)DUP��1HSDO�3ROLFH�
DQG�1HSDO�$UP\��WKH�0LQLVWU\�RI�
7RXULVP�DQG�&LYLO�$YLDWLRQ��0R7&$���
and the Department of Hydrology and 
Meteorology (DHM).
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Chaurikharka VDC. Neither were available to meet 
QRU�SDUWLFLSDWH�LQ�WKH�/$3$�FRQVXOWDWLRQV�IRU�UHDVRQV�
that remain unclear.  

Coordination with the DDC: Consultations with 
''&�RIÀFLDOV�DQG�GLVWULFW�EDVHG�OLQH�DJHQFLHV�ZHUH�
KHOG�LQ�6DOOHUL�EHWZHHQ�������0DUFK��������DQG�IURP�
�����1RYHPEHU��������7KH�SXUSRVH�RI�WKH�PHHWLQJV�
ZDV�WR�XQGHUVWDQG�HDFK�RIÀFH·V�FXUUHQW�SODQV�DQG�
SURJUDPV�LQ�WKH�.KXPEX��DV�ZHOO�DV�WKH�UROHV�WKDW�
each could potentially play in the implementation of 
WKH�.KXPEX�/$3$��,Q�1RYHPEHU��������WKH�''&�
SURYLGHG�DQ�RIÀFLDO�OHWWHU�RI�FRPPLWPHQW�WR�LQFOXGH�
WKH�.KXPEX�/$3$�LQ�LWV�QH[W�ÀVFDO�\HDU�SURJUDP��DV�
well as expressing its appreciation for TMI’s efforts 
WRZDUG�WKH�.KXPEX�/$3$·V�GHYHORSPHQW�DQG�
integration into regional programs.

Integration into the Sagarmatha National Park 
Management Plan: The National Trust for Nature 
Conservation (NTNC) commissioned a team in 
2013 to prepare management plans for six mountain 
QDWLRQDO�SDUNV��LQFOXGLQJ�613%=���'XULQJ�)HEUXDU\�WR�
0DUFK�������WKH�+L0$3�WHDP�KHOG�WKUHH�PHHWLQJV�
with the NTNC and their consultants to incorporate 
/$3$�FOLPDWH�FKDQJH�DGDSWDWLRQ�RSWLRQV�LQWR�WKH�
2014/15 to 2018/19 SNP Management Plan.  The SNP 
Management Plan is the main document that guides 
both the National Park and Buffer Zone activities 
RYHU�D�ÀYH�\HDU�SHULRG���

Integration into the Buffer Zone Programs: Within 
the SNP Management Plan is the Buffer Zone work 
SODQ�DQG�EXGJHW���7KH�%XIIHU�=RQH�)XQG��XVHG�WR�
ÀQDQFH�FRPPXQLW\�GHYHORSPHQW�SURJUDPV��LV�GHULYHG�
from park entrance fees. Consultations with SNP and 
%=�RIÀFLDOV�ZHUH�KHOG�LQ�6HSWHPEHU�������WR�LGHQWLI\�
RYHUODSV�ZLWKLQ�WKH�.KXPEX�/$3$�DQG�%=�DFWLYLWLHV�
as listed in the SNP Management Plan.  

3.6  Step 6 — Implementing the Plan

The SNP Management Plan contains six 
SURJUDPPDWLF�WKHPHV�����2SHUDWLRQ������%XIIHU�
=RQH������7RXULVP������&XOWXUH������,QVWLWXWLRQDO�
'HYHORSPHQW��DQG�����5HVHDUFK��,Q�WKH�FXUUHQW�SODQV��
these themes are further divided into 43 sub-heads 
ZLWK�����DFWLYLWLHV��7KH�.KXPEX�/$3$�SURJUDPV�
include 33 priority adaptation activities under six 
priority climate-induced hazards that include (1) 

3.5 Step 5 — Integrating the Adaptation 
Plan into the Local and National 
Planning and Funding Mechanisms

The integration or “mainstreaming” of the Khumbu 
/$3$�LQWR�ZLGHU�GHYHORSPHQW�SODQQLQJ�DQG�SURJUDPV�
UHSUHVHQWHG�WKH�QH[W�VWHS�RI�WKH�.KXPEX�/$3$��
Workshop participants agreed that coordination 
with governmental entities would be essential for 
VXFFHVV��,Q�IDFW��+L0$3�VWDII�IHOW�WKDW�RQH�RI�WKH�PRVW�
LPSRUWDQW�OHVVRQV�OHDUQHG�IURP�WKH�HQWLUH�/$3$�
SURFHVV�ZDV�WR�ÀQDOL]H�028V�ZLWK�JRYHUQPHQW��
QDWLRQDO�SDUN��DQG�RWKHU�NH\�SDUWQHUV�SULRU�WR�
FRPPHQFHPHQW�RI�WKH�FRPPXQLW\�FRQVXOWDWLRQV��LQ�
order to facilitate later funding and mainstreaming 
�VHH�6HFWLRQ����/HVVRQV�/HDUQHG���5HVXOWV�IURP�WKH�
post-consultation with government entities are 
nevertheless shown below:

Coordination with the VDC: The Khumbu region 
KDV�WZR�9'&�VHFUHWDULHV��RQH�UHVSRQVLEOH�IRU�
WKH�.KXPMXQJ�1DPFKH�9'&V�DQG�WKH�RWKHU�IRU�

Table 3: Climate Change Impacts and 
Adaptation Project Priorities.

1. GLOFs

� D���5HVHDUFK�DQG�PRQLWRULQJ�RI�JODFLDO�
lakes

 b. Early warning systems

 c. Disaster management systems

 d. Insurance coverage and clothing for 
porters

2. LANDSLIDES

 a. Nurseries and afforestation

3. HEAVY SNOWFALL

 a. Weather monitoring and forecasting

 b. Snow and ice management training

 c. Green/plastic house demos

4. WINDSTORMS

 a. Public awareness building

5. FOREST FIRES

� D�� )LUH�ÀJKWLQJ�WUDLQLQJ�DQG�HTXLSPHQW

 b. Public awareness building

 c. Afforestation
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VQRZVWRUP�LQ�ZHVWHUQ�1HSDO�����2FWREHU��������WKDW�
resulted in so many tragic fatalities underscored the 
importance of developing better insurance policies 
IRU�WUHNNLQJ�VWDII��DV�ZHOO�DV�EHWWHU�PDQDJHPHQW�
systems to ensure trekker and staff safety. 
2UJDQL]DWLRQV�VXFK�DV�3RUWHUV�3URJUHVV��7$$1��DQG�
10$�ZHUH�LGHQWLÀHG�DV�WKH�HQWLWLHV�EHVW�SRVLWLRQHG�
WR�IXQG�DQG�SXUVXH�WKHVH�DFWLYLWLHV��/LNHZLVH��'+0��
613��DQG�%=�DXWKRULWLHV�ZLOO�EH�DSSURDFKHG�ZLWK�
requests for the establishment of better weather 
forecasting facilities.  These and other new adaptation 
SULRULWLHV�LGHQWLÀHG�VLQFH�WKH�SUHYLRXV�FRPPXQLW\�
consultations were captured in discussions focused 
on next steps.

*/2)V������+HDY\�6QRZIDOO������:LQGVWRUPV������
/DQGVOLGHV������)RUHVW�)LUHV��DQG�����)ORRGV��

,Q�FROODERUDWLRQ�ZLWK�613�DQG�%=�DXWKRULWLHV��D�ÀQDO�
VHW�RI�FRPPXQLW\�FRQVXOWDWLRQV�LQ�*KDW��1DPFKH��
7KDPH��DQG�.KXPMXQJ�ZDV�KHOG�EHWZHHQ�������
6HSWHPEHU���������2EMHFWLYHV�RI�WKH�FRQVXOWDWLRQV�
included: 

���� 6KDULQJ�WKH�ÀQDO�.KXPEX�/$3$�IRU�
IHHGEDFN�

���� ,GHQWLI\LQJ�RYHUODSV�EHWZHHQ�WKH�613��%=�
DQG�.KXPEX�/$3$�DFWLRQ�SODQV��DQG�

3. Agreeing on the next steps required 
for the implementation of overlapping 
.KXPEX�/$3$�DQG�613%=�0DQDJHPHQW�
Plan activities.

Workshop participants reported that the Khumbu 
/$3$�LV�D�XVHIXO�GRFXPHQW�LQ�WHUPV�RI�ERWK�
understanding the impacts of climate change as well 
as the various adaptation options available to reduce 
SRWHQWLDO�ULVNV��7KH\�DJUHHG�ZLWK�WKH�NH\�ÀQGLQJV�RI�
WKH�/$3$��VWDWLQJ�WKDW�WKH�VL[�FOLPDWH�LQGXFHG�KD]DUGV�
LGHQWLÀHG�LQ�WKH�GRFXPHQW�ZHOO�UHÁHFW�WKH�FXUUHQW�
situation in the Khumbu. They also commented that 
the plan is easy to understand and that they will 
KDYH�QR�SUREOHP�LPSOHPHQWLQJ�LW��SURYLGHG�WKHUH�DUH�
VXIÀFLHQW�UHVRXUFHV���

,Q�WHUPV�RI�RYHUODS��SDUWLFLSDQWV�ZHUH�JLYHQ�FRSLHV�
RI�WKH�SURSRVHG�ÀYH�\HDU�EXGJHWV�IURP�WKH�613�
0DQDJHPHQW�3ODQ�DQG�.KXPEX�/$3$�SULRULW\�
DFWLYLWLHV��DQG�DVNHG�WR�FRPSDUH�DQG�UHYLHZ�
SURJUDP�DFWLYLWLHV��RYHUODSV��DQG�JDSV��2XW�RI�WKH����
DFWLYLWLHV�LGHQWLÀHG�DV�SULRULW\�DGDSWDWLRQ�RSWLRQV�
LQ�WKH�.KXPEX�/$3$��SDUWLFLSDQWV�LGHQWLÀHG����DV�
overlapping with activities contained within the SNP 
Management Plan. These included 11 SNP activities 
XQGHU�WKH�/$3$�SULRULW\�KHDGLQJV�RI�*/2)V����
XQGHU�+HDY\�6QRZIDOO����XQGHU�:LQGVWRUPV����XQGHU�
/DQGVOLGHV����XQGHU�)RUHVW�)LUHV��DQG���XQGHU�)ORRGV��
While some of these activities or adaptation options 
ZLOO�EH�ÀQDQFHG�XVLQJ�%=�IXQGV��RWKHU�DFWLYLWLHV��VXFK�
as the development of a community based early 
ZDUQLQJ�V\VWHP�DQG�ORZHULQJ�RI�,PMD�ODNH�E\�DW�OHDVW�
��PHWHUV��ZLOO�EH�IXQGHG�E\�WKH�81'3·V�&RPPXQLW\�
%DVHG�*ODFLDO�/DNH�2XWEXUVW�)ORRG�5LVN�5HGXFWLRQ�
3URMHFW��&)*2553���$GGLWLRQDOO\��WKH�UHFHQW�DQG�
FDWDVWURSKLF�(YHUHVW�DYDODQFKH�����$SULO��������DQG�
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:RUNVKRS�SDUWLFLSDQWV�GHWHUPLQHG�WKDW�WKH�SULRULW\�QH[W�VWHSV�UHTXLUHG�WR�DFFRPSOLVK�/$3$�DFWLYLW\�
implementation goals included the following:

�� 3UHSDUH�D�OLVW�RI�SULRULW\�DGDSWDWLRQ�RSWLRQV�WKDW�ZHUH�QRW�LQFOXGHG�LQ�WKH�613�0DQDJHPHQW�3ODQ��
and present them at the next planning meetings.

�� 6WDUW�LPPHGLDWH�LPSOHPHQWDWLRQ�RI�DFWLYLWLHV�WKDW�KDYH�EHHQ�LQFOXGHG�LQ�WKH�613�0DQDJHPHQW�3ODQ��
such as the installation of signs at vulnerable landslide sites.

�� &RQWDFW�'+0�DXWKRULWLHV�WR�H[SORUH�WKH�SRVVLELOLW\�RI�LQVWDOOLQJ�UHOLDEOH�ZHDWKHU�PRQLWRULQJ�DQG�
forecasting systems. 

�� 5HTXHVW�613�WR�VWDUW�SURYLGLQJ�UHOLDEOH�ZHDWKHU�IRUHFDVWV�WR�WUHNNHUV�DQG�FOLPEHUV�DW�FKHFN�SRVWV��
�� 5HTXHVW�WKH�613��%=0&��9'&V��''&�DQG�RWKHU�SRWHQWLDO�GRQRUV�WR�VXSSRUW�DFWLYLWLHV�LGHQWLÀHG�LQ�

WKH�.KXPEX�/$3$�EXW�QRW�LQFOXGHG�LQ�WKH�613�0DQDJHPHQW�3ODQ�
�� 'HYHORS�D�PRQLWRULQJ�DQG�HYDOXDWLRQ�V\VWHP�WKDW�LQFOXGHV�DFWLYLWLHV��LQGLFDWRUV�RI�VXFFHVV��PHDQV�

RI�YHULÀFDWLRQ��DQG�UHVSRQVLEOH�SDUWLHV�VR�WKDW�WKH�HIIHFWLYHQHVV�RI�LPSOHPHQWHG�DFWLYLWLHV�FDQ�EH�
PRQLWRUHG��DQG�FKDQJHV�LQFRUSRUDWHG�LI�QHHGHG��70,�VWDII�DUH�LQ�WKH�SURFHVV�RI�SUHSDULQJ�VXFK�D�
SODQ�IRU�WKH�.KXPEX�/$3$�WKDW�VWDNHKROGHUV�FDQ�XVH�IRU�WKH�IRUHVHHDEOH�IXWXUH��

�� 5HTXHVW�613�DQG�WKH�%=0&�WR�FRRUGLQDWH�DFWLYLWLHV�WR�UHGXFH�GXSOLFDWLRQ�RI�HIIRUW�
�� &RQGXFW�D�SODQQLQJ�PHHWLQJ�WKDW�LQFOXGHV�DOO�9'&�UHSUHVHQWDWLYHV��PHPEHUV�RI�WKH�%=0&��DQG�13�

VWDII�VR�WKDW�HIIHFWLYH�/$3$�613%=�0DQDJHPHQW�3ODQ�SODQQLQJ�DQG�LPSOHPHQWDWLRQ�SURFHVVHV�FDQ�
be established.

4.0 STEP 7 – NEXT STEPS AND 
LAPA MONITORING
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5.2 Build Formal Relations with 
Government and Community Partners 
at the Beginning of a LAPA Program 

)RUPDO�0HPRUDQGD�RI�8QGHUVWDQGLQJ��028V��ZLWK�
JRYHUQPHQW�SDUWQHUV��H�J���'13:&��613%=��''&��
and VDC) may be required as part of any long-term 
SDUWQHUVKLS�RU�DV�SDUW�RI�D�/$3$�LPSOHPHQWDWLRQ�
process.  These should be obtained or be in process 
SULRU�WR�FRPPHQFHPHQW�RI�/$3$�FRQVXOWDWLRQV�
DQG�SODQ�GHYHORSPHQW���(DFK�SDUWQHU·V�UROHV��
UHVSRQVLELOLWLHV��DQG�IXQGLQJ�FRPPLWPHQWV�VKRXOG�
be clearly understood to avoid misunderstandings 
and delays.  MOUs and partnership building with 
JRYHUQPHQWV�DW�WKH�EHJLQQLQJ�RI�WKH�/$3$�SURFHVV�
are also excellent ways to facilitate later funding 
PHFKDQLVPV�IRU�LGHQWLÀHG�DGDSWDWLRQ�SULRULWLHV���

5.3 Establish Trust and Partnerships   
with all Stakeholders  

The establishment of trust and communication 
with governments and communities is critical to 
WKH�SURFHVV�RI�VXFFHVVIXO�/$3$�GHYHORSPHQW�DQG�
implementation. As co-manager of the HiMAP 
SURMHFW��70,·V�GHFDGHV�ORQJ�UHFRUG�RI�SDUWLFLSDWRU\�
SURMHFW�LPSOHPHQWDWLRQ�LQ�WKH�.KXPEX�ZDV�
fundamental to community acceptance of both the 
JODFLDO�ODNH�UHVHDUFK�ZRUN�DQG�/$3$�FRQVXOWDWLRQV��
5HJXODUO\�VKDULQJ�WKH�UHVXOWV�RI�RQ�JRLQJ�ÀHOG�
LQYHVWLJDWLRQV��XQGHUVWDQGLQJ�ORFDO�SHUFHSWLRQV�DQG�
SULRULWLHV��LQFRUSRUDWLQJ�ORFDO�NQRZOHGJH�LQWR�ÀHOG�
LQYHVWLJDWLRQV�DQG�SODQV��XQGHUVWDQGLQJ�FRPPXQLW\�
GHVLUHG�OHYHOV�RI�ULVN�DQG�VDIHW\��DQG�XQGHUVWDQGLQJ�
WKH�FXOWXUDO�VHWWLQJ�RI�WKH�SUREOHPV�LGHQWLÀHG�VKRXOG�
be standard components of any climate change 
SURMHFW��,Q�UHPRWH�PRXQWDLQ�UHJLRQV�VXFK�DV�WKH�
.KXPEX��SURMHFW�VWDII�VKRXOG�DOVR�EH�SRVWHG�WR�
WKH�ÀHOG�VLWH�GXULQJ�WKH�/$3$�SURFHVV�LQ�RUGHU�WR�
PDLQWDLQ�RSHQ�FRPPXQLFDWLRQV��VKDUH�LQIRUPDWLRQ��
and ensure continuity of the program.

1HSDO�EHJDQ�SURPRWLQJ�WKH�XVH�RI�/RFDO�$GDSWDWLRQ�
3ODQV�IRU�$FWLRQ��/$3$��LQ�������DQG�+L0$3·V�
experiences in the development and implementation 
RI�WKH�.KXPEX�/$3$�KDYH�UHSUHVHQWHG�VLJQLÀFDQW�
FRQWULEXWLRQV�WR�WKH�SURFHVV��7KH�.KXPEX�/$3$�ZDV�
WKH�UHVXOW�RI�H[WHQVLYH�DQG�HODERUDWH�FRQVXOWDWLRQV��
PHHWLQJV��DQG�ZRUNVKRSV��,W�LQYROYHG�RYHU�����
SDUWLFLSDQWV�IURP�D�ZLGH�UDQJH�RI�VWDNHKROGHU�JURXSV��
LQFOXGLQJ�JRYHUQPHQWDO��QRQ�JRYHUQPHQWDO��DQG�
FRPPXQLW\�RUJDQL]DWLRQV��7KH�UHVXOWLQJ�/$3$�SODQ�
UHSUHVHQWV�D�ÀUVW�EXW�PDMRU�VWHS�LQ�WKH�DELOLW\�RI�ORFDO�
SHRSOH�LQ�WKH�.KXPEX�WR�XQGHUVWDQG��HYDOXDWH��DQG�
adapt to the impacts of climate change upon their 
high mountain environments and lifestyles. 

A number of important lessons learned can be 
LVRODWHG�IURP�WKH�/$3$�H[SHULHQFH�WKDW�LQFOXGH�WKH�
following:

5.1 Community Consultation Processes 
are Expensive and Time Demanding

The HiMAP team found that community 
FRQVXOWDWLRQV�LQ�KLJK�DOWLWXGH��UHPRWH��URDG�OHVV�
regions such as the SNP require extensive time 
and funding. Access to the SNP also proved to be 
KLJKO\�YXOQHUDEOH�WR�FOLPDWH�FKDQJH��DV�WKH�LQFUHDVH�
LQ�FORXG\�GD\V�PHDQV�WKDW�ÁLJKWV�DUH�FDQFHOOHG�RQ�
D�UHJXODU�EDVLV��VRPHWLPHV�IRU�ZHHNV�DW�D�WLPH��
0DQ\�LQH[SHULHQFHG�SHRSOH�ÀQG�WKDW�OLYLQJ�DQG�
working in conditions at high altitudes are extremely 
XQFRPIRUWDEOH��LI�QRW�GDQJHURXV�RU�HYHQ�OHWKDO��/$3$�
DQG�ÀHOGZRUN�PHWKRGV�DQG�DSSURDFKHV�VKRXOG�EH�
VWUHDPOLQHG�LQ�UHPRWH�DUHDV�WR�SURGXFH�VKRUWHU��
PRUH�FRVW�HIIHFWLYH�SURFHVVHV�DQG�WLPHO\�UHVXOWV��
while also respecting the requirements for health 
DQG�VDIHW\��/RJLVWLFV��WUDYHO��LQ�FRXQWU\�OHDGHUVKLS��DQG�
resources should all be assessed at the beginning 
RI�WKH�SURMHFW�WR�GHWHUPLQH�WKH�PRVW�HIIHFWLYH�DQG�
UHDOLVWLF�WLPH�OLQH�IRU�SURMHFW�DFWLYLWLHV�

5.0 CONCLUSIONS AND 
LESSONS LEARNED
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5.7 Build In-Country Capacity 

7KH�JODFLDO�ODNH�UHVHDUFK�DW�,PMD�ODNH�ZDV�DQ�H[FHOOHQW�
opportunity to build the capacity of the Department 
RI�+\GURORJ\�DQG�0HWHRURORJ\��'+0���.DWKPDQGX�
8QLYHUVLW\��DQG�7ULEKXYDQ�8QLYHUVLW\�E\�VXSSRUWLQJ�
WKH�SDUWLFLSDWLRQ�RI�VWDII��SURIHVVRUV��DQG�JUDGXDWH�
VWXGHQWV�LQ�WKH�EDWK\PHWULF��*URXQG�3HQHWUDWLQJ�
5DGDU��*35���JODFLDO�UHWUHDW��DQG�RWKHU�VWXGLHV�FDUULHG�
RQ�EHWZHHQ������DQG�������3URMHFW�EXGJHWV�VKRXOG�
HDUPDUN�VXIÀFLHQW�IXQGV�DW�WKH�EHJLQQLQJ�RI�WKH�
SURMHFW�F\FOH�WR�SHUPLW�WKLV�LQ�FRXQWU\�LQYROYHPHQW��
which can provide some of the most effective training 
DQG�FDSDFLW\�EXLOGLQJ�DYDLODEOH��$IÀOLDWLRQV�ZLWK�
DHM and other governmental entities charged with 
ÀHOG�UHVHDUFK�DOVR�KHOS�WR�EXLOG�WUXVW�EHWZHHQ�WKH�
government and local stakeholders. As mentioned in 
VHFWLRQ�����DERYH��IRUPDO�UHODWLRQV�DQG�028V�ZLWK�
LQ�FRXQWU\�JRYHUQPHQW��VFLHQWLÀF��DQG�XQLYHUVLW\�
HQWLWLHV�VKRXOG�EH�SDUW�RI�D�FOLPDWH�FKDQJH�SURMHFW·V�
start-up activities. 

5.8 Share Data and Information 

$OWKRXJK�+L0$3�HQMR\HG�H[FHOOHQW�UHODWLRQVKLSV�
ZLWK�DOO�VWDNHKROGHUV��L�H���ORFDO�FRPPXQLWLHV��
'13:&��81'3��HWF����SURYLGLQJ�WKH�UDZ�GDWD�IURP�
WKH�EDWK\PHWULF�DQG�*35�ÀHOG�VXUYH\V�WR�'+0�
marked a turning point in the strengthening of the 
UHODWLRQVKLS�EHWZHHQ�WKH�WZR�JURXSV��:LWKLQ�UHDVRQ��
ZKHQ�UHVHDUFK�LV�IXQGHG�E\�WKH�8�6��JRYHUQPHQW��
data should be considered to also be the property of 
WKH�KRVW�JRYHUQPHQW��DQG�QRW�QHFHVVDULO\�WKDW�RI�WKH�
sub-contractors. The relationship with DHM was also 
strengthened by the pro bono training provided to 
VWDII�LQ�DFFHVVLQJ�DQG�DQDO\]LQJ�GDWD�IURP�WKH�,PMD�ODNH�
SURMHFW���:RUNLQJ�SURDFWLYHO\�ZLWK�81'3��LQFOXGLQJ�
KRVWLQJ�WKH�ÀUVW�,PMD�/DNH�5LVN�5HGXFWLRQ�3DUWQHUV�
:RUNVKRS��UHJXODU�VKDULQJ�RI�/$3$�UHVXOWV��DQG�
SURYLVLRQ�RI�SURMHFW�KDQGERRNV�DQG�SXEOLFDWLRQV��DOVR�
IDFLOLWDWHG�DQ�DWPRVSKHUH�RI�WUXVW�WKDW�ZDV�RI�EHQHÀW�
WR�DOO�SURMHFW�VWDNHKROGHUV�

5.9 Include a Media and Outreach 
Component in Project Design  

(IIRUWV�WR�SXEOLVK�SURMHFW�UHVXOWV�LQ�WKH�SHHU�
UHYLHZHG�OLWHUDWXUH�VKRXOG�EH�PDGH��SDUWLFXODUO\�
since climate change adaptation experiences in high 

5.4 Integrate Development into the 
LAPA Process 

8QOLNH�RWKHU�/$3$V�LQ�1HSDO��WKH�.KXPEX�/$3$�
began with an assessment of local development issues 
and needs in order to place climate change within 
WKH�EURDGHU�GHYHORSPHQW�FRQWH[W��7KH�LGHQWLÀFDWLRQ�
RI�LPSRUWDQW�GHYHORSPHQW�VHFWRUV��IURP�WUHNNLQJ�
WR�WUDGH�WR�K\GURSRZHU��DQG�WKH�LPSDFWV�RI�FOLPDWH�
FKDQJH�XSRQ�HDFK��IDFLOLWDWHG�WKH�ODWHU�LGHQWLÀFDWLRQ�
of adaptation options and plans for action.

5.5 Use Larger Geographical Units 

%HFDXVH�RI�VRFLR�HFRQRPLFV��FXOWXUH��DQG�FOLPDWH�
change similarities between all three VDCs 
�&KDXULNKDUND��1DPFKH��DQG�.KXPMXQJ��LQVLGH�WKH�
SDUN�DQG�EXIIHU�]RQH��WKH�.KXPEX�/$3$�FRQVLGHUHG�
the entire SNPBZ as the collective planning unit. This 
integrated and comprehensive approach was felt to 
EH�PRUH�HIIHFWLYH�DQG�HIÀFLHQW�LQ�WKH�GHYHORSPHQW�
of a climate change adaptation plan for the Khumbu 
region.  The use of larger geographical units may 
QRW�EH�DSSURSULDWH�IRU�RWKHU�UHJLRQV��KRZHYHU��DQG�
adequate assessments should be conducted prior to 
the launch of the community consultations.

����,QFRUSRUDWH�6FLHQWLÀF�'DWD�

´6FLHQFH�GULYHQ��FRPPXQLW\�EDVHG�GHYHORSPHQWµ�LV�D�
fundamental component of the HiMAP approach. The 
.KXPEX�/$3$�DWWHPSWHG�WR�LQFRUSRUDWH�DYDLODEOH�
VFLHQWLÀF�GDWD�DQG�NQRZOHGJH�WR�YHULI\�RU�FKDOOHQJH�
local experience and perceptions of climate change 
LPSDFWV�DQG�YXOQHUDELOLWLHV��,Q�WKH�HQG��WKH�ODFN�RI�
FOLPDWRORJLFDO��K\GURORJLFDO��JHRPRUSKRORJLFDO��DQG�
RWKHU�GDWD�IRU�WKH�UHJLRQ�SUHYHQWHG�DQ\�GHÀQLWLYH�
comparisons between the two. The exception was 
the regular provision of results from the concurrent 
,PMD�JODFLDO�ODNH�LQYHVWLJDWLRQV��ZKLFK�VXJJHVWHG�
that the lake was more dangerous than previously 
thought. The availability of this information may have 
LQÁXHQFHG�FRPPXQLW\�UDQNLQJ�RI�*/2)V�DV�WKH�
QXPEHU�RQH�KD]DUG�LQ�WHUPV�RI�ULVNV�DQG�LPSDFWV��
GHVSLWH�D�KLJK�OHYHO�RI�ORFDO�VNHSWLFLVP�GXULQJ�WKH�ÀUVW�
years of HiMAP activities (2011-2013).  
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Nepal/Peru workshops and small grants. In the past 
\HDU��ZH�IROORZHG�D�QXPEHU�RI�OHVVRQV�OHDUQHG�IURP�
WKH�0RXQWDLQ�)RUXP��ZKLFK�70,�HVWDEOLVKHG�LQ�WKH�
PLG�����V��7KDW�LV��WKH�PRGHUDWRU�ZDV�VRPHRQH�ZLWK�
a solid international reputation and credibility as a 
mountain specialist. That person then actively engaged 
PHPEHUV�RQ�DQ�DOPRVW�D�GDLO\�EDVLV�E\��IRU�H[DPSOH��
asking them for (a) permission to post a recently 
SXEOLVKHG�SDSHU���E��WR�ZULWH�D�VKRUW�VXPPDU\�RI�
WKHLU�FXUUHQW�UHVHDUFK�LQWHUHVWV��DQG�RU��F��WR�ZULWH�
XS�WKH�SUHOLPLQDU\�UHVXOWV�RI�D�UHFHQW�H[SHGLWLRQ��
including photos. This results in a CoP perceived as 
KDYLQJ�YDOXH��LQ�WKLV�FDVH�DV�D�PHFKDQLVP�WR�JHW�RQH·V�
ZRUN�DQG�DFFRPSOLVKPHQWV�EHWWHU�SXEOLFL]HG��WKH\�
tend to grow by word of mouth.

mountain regions are so poorly documented and 
UHSUHVHQWHG��6KRUW�YLGHRV�RI�WKH�/$3$�FRPPXQLW\�
FRQVXOWDWLRQV�DQG�LQWHJUDWHG�ÀHOG�VWXGLHV�SURYHG�WR�
be one of the best ways to rapidly convey important 
SURMHFW�PHVVDJHV�WR�PRVW�VWDNHKROGHUV��H�J���ORFDO�
FRPPXQLWLHV��GRQRUV��86$,'�:DVKLQJWRQ��VFLHQWLVWV���
7R�UHDFK�WKH�86�SXEOLF��GLIIHUHQW�VWRU\ERDUGV�PD\�
be needed that place greater emphasis on telling the 
VWRU\�ÀUVW�DQG�EULHÁ\�PHQWLRQLQJ�WKH�SURMHFW�DQG�
donor at the end.  

5.10 Nurture the Community of 
Practice 

HiMAP’s Community of Practice (CoP) needs to 
engage members in day to day activities beyond the 
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$GDSWDWLRQ�3DUWQHUVKLS��������$QGHDQ�$VLDQ�0RXQWDLQV�*OREDO�.QRZOHGJH�([FKDQJH�RQ�*ODFLHUV��*ODFLDO�
/DNHV��:DWHU�	�+D]DUG�0DQDJHPHQW���3URFHHGLQJV���:DVKLQJWRQ��'&��+LJK�0RXQWDLQV�$GDSWDWLRQ�
Partnership.

%LUG��1��������7KH�)XWXUH�IRU�&OLPDWH�)LQDQFH�LQ�1HSDO��2',�²�&DSDFLW\�'HYHORSPHQW�IRU�'HYHORSPHQW�
(IIHFWLYHQHVV�)DFLOLW\�LQ�$VLD�DQG�WKH�3DFLÀF��.DWKPDQGX��8QSXEOLVKHG�UHSRUW�SUHSDUHG�IRU�81'3�
and Government of Nepal.

%\HUV��$�&���0F.LQQH\��'�&���7KDNDOL��6���DQG�6RPRV�9DOHQ]XHOD��0�$���������7KH�+LJK�0RXQWDLQV�$GDSWDWLRQ�
3DUWQHUVKLS��+L0$3���3URPRWLQJ�6FLHQFH�%DVHG��&RPPXQLW\�'ULYHQ�$SSURDFKHV�WR�&OLPDWH�
&KDQJH�$GDSWDWLRQ�LQ�+LJK�*ODFLDWHG�0RXQWDLQ�5DQJHV�RI�WKH�:RUOG���*HRJUDSK\���,Q�SUHVV�

&$5(��::)��DQG�86$,'�������&OLPDWH�9XOQHUDELOLW\�DQG�&DSDFLW\�$QDO\VLV�DQG�&RPPXQLW\�%DVHG�3ODQ�RI�
$FWLRQ��$SULO�������'DGKHOL�&RPPXQLW\�)RUHVW�8VHU�*URXS��.DOLNKROD�9'&�:DUGV������7DSOHMXQJ���
5HSRUW���.DWKPDQGX��&$5(�

&$5(��::)��DQG�86$,'��������&OLPDWH�9XOQHUDELOLW\�DQG�&DSDFLW\�$QDO\VLV�DQG�&RPPXQLW\�%DVHG�3ODQ�
RI�$FWLRQ��/HOHS�&RPPXQLW\�)RUHVW�8VHU�*URXS��/HOHS�9'&�:DUG�1R�����/HOHS�9LOODJH��7DSOHMXQJ���
5HSRUW���.DWKPDQGX��&$5(�

&OLPDWH�$GDSWLRQ�'HVLJQ�	�3LORWLQJ�²�1HSDO�SURMHFW�WHDP�ZLWK�LQSXWV�IURP�&%9$�DQG�'&(3�SURMHFW�
WHDPV�����$XJXVW��������7KH�/$3$�)UDPHZRUN��/RFDO�$GDSWDWLRQ�3ODQ�RI�$FWLRQ��6XPPDU\�RI�.H\�
Steps and Key Actions.  Kathmandu: unpublished report.

*RYHUQPHQW�RI�1HSDO���������/$3$�0DQXDO��/RFDO�$GDSWDWLRQ�3ODQ�RI�$FWLRQ��/$3$��0DQXDO���.DWKPDQGX���
0LQLVWU\�RI�(QYLURQPHQW��6LQJK�'XUEDU�

.DUNL��*��DQG�5HJPL��%��������/RFDO�$GDSWDWLRQ�3ODQ�RI�$FWLRQ�'LVFXVVLRQ�3DSHU��.DWKPDQGX��XQSXEOLVKHG�
report.

/($'�1HZVOHWWHU�����������VW�'HFHPEHU�������/RFDO�$GDSWDWLRQ�3ODQ�RI�$FWLRQ��/$3$��GHYHORSPHQW�DQG�
FRQVXOWDWLRQ�ZRUNVKRS�LQ�0X]DIIDJKDU��3XQMDEZZZ�OHDG�RUJ�SN�

0F'RZHOO��*���)RUG��-���/HKQHU��%���%HUUDQJ�)RUG��/���DQG�6KHUSD��$��������&OLPDWH�UHODWHG�K\GURORJLFDO�FKDQJH�
DQG�KXPDQ�YXOQHUDELOLW\�LQ�UHPRWH�PRXQWDLQ�UHJLRQV��D�FDVH�VWXG\�IURP�.KXPEX��1HSDO��6SULQJHU�
9HUODJ��5HJ�(QYLURQ�&KDQJH��
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of Nepal.

3DXGHO��1�6��������5HVSRQGLQJ�WR�&OLPDWH�&KDQJH�LQ�D�7UDQVLWLRQDO�3ROLWLFV���5HYLHZ�RI�SROLWLFDO�FRQWH[W�LQ�
UHODWLRQ�WR�GHVLJQLQJ�/$3$�LQ�1HSDO���5HSRUW��SUHSDUHG�IRU�&$3'��1HSDO�

REFERENCES



.+80%8�/2&$/�$'$37$7,21�3/$1�)25�$&7,21��/$3$�� ��

3HQLVWRQ��%���������$�5HYLHZ�RI�1HSDO·V�/RFDO�$GDSWDWLRQ�3ODQV�RI�$FWLRQ��/$3$���5HSRUW���.DWKPDQGX��7KH�
Mountain Institute.

3RUWRFDUUHUR��&��������7KH�*ODFLDO�/DNH�+DQGERRN��5HGXFLQJ�5LVN�)URP�'DQJHURXV�*ODFLDO�/DNHV�LQ�WKH�
&RUGLOOHUD�%ODQFD��7HFKQLFDO�5HSRUW��%��$UPVWURQJ��*��$QGHUVRQ��$��%\HUV��0��&RWH��-��+DUOLQ��DQG�
'��0F.LQQH\��HGV����+LJK�0RXQWDLQV�$GDSWDWLRQ�3URJUDP��8QLWHG�6WDWHV�$JHQF\�IRU�,QWHUQDWLRQDO�
'HYHORSPHQW��:DVKLQJWRQ�'�&��������

5HJPL��%��DQG�6XEHGL��5���������7KH�/$3$�3URFHVV��7LHPSR�&OLPDWH�&\EHUOLEUDU\��RQ��OLQH�SXEOLFDWLRQ���

5XSDQWDUDQ�1HSDO�������&RQVROLGDWLQJ�/HDUQLQJ�RI�/RFDO�DQG�&RPPXQLW\�EDVHG�$GDSWDWLRQ�3ODQQLQJ��
Implications for Adaptation Policy and Practice.  Kathmandu: Unpublished report prepared for 
/LYHOLKRRGV�DQG�)RUHVWU\�3URMHFW��/)3���,QWHULP�)RUHVWU\�SURMHFW��,)3��DQG�5XSDQWDUDQ�1HSDO��

6DJDUPDWKD�1DWLRQDO�3DUN�0DQDJHPHQW�3ODQ��������������������������5HYLHZ�DQG�8SGDWH�3URWHFWHG�$UHD�
0DQDJHPHQW�3ODQ��WKH�'HYHORSPHQW�0DQDJHPHQW�,QVWLWXWH��.DWKPDQGX��GUDIW�

6RPRV�9DOHQ]XHOD��0�$���0F.LQQH\��'�&���5RXQFH��'�5���DQG�%\HUV��$�&���������&KDQJHV�LQ�,PMD�7VKR�LQ�WKH�
0W��(YHUHVW�5HJLRQ���7KH�&U\RVSKHUH������²���������ZZZ�WKH�FU\RVSKHUH�GLVFXVV�QHW�����������
doi:10.5194/tcd-8-1-2014

8SUHWL�%�.�DQG�%KDWWDUDL��7�1���������$GDSWDWLRQ�WR�&OLPDWH�&KDQJH��1$3$�WR�/$3$��'RFXPHQW�
SURGXFHG�E\�8.�'HSDUWPHQW�RI�,QWHUQDWLRQDO�'HYHORSPHQW��'),'��IXQGHG�&OLPDWH�&KDQJH�
DQG�'HYHORSPHQW�.QRZOHGJH�1HWZRUN�SURMHFW��.DWKPDQGX��*RYHUQPHQW�RI�1HSDO��0LQLVWU\�RI�
Environment.

8QLWHG�6WDWHV�$JHQF\�IRU�,QWHUQDWLRQDO�'HYHORSPHQW��86$,'��������&OLPDWH�5HVLOLHQW�'HYHORSPHQW��$�
)UDPHZRUN�)RU�8QGHUVWDQGLQJ�$QG�$GGUHVVLQJ�&OLPDWH�&KDQJH��:DVKLQJWRQ��'&��*OREDO�&OLPDWH�
&KDQJH�2IÀFH��&OLPDWH�&KDQJH�5HVLOLHQW�'HYHORSPHQW�3URMHFW��



U.S. Agency for International Development

�����3HQQV\OYDQLD�$YHQXH��1:

:DVKLQJWRQ��'&������

Tel: (202) 712-0000

)D[����������������

www.usaid.gov


	ˇ1.0 BACKGROUND
	1.1  USAID and the High Mountains Adaptation Partnership
	1.2  NAPAs, LAPAs, and the Government of Nepal
	1.3  The Setting: Khumbu

	ˇ2.0 PROCESS
	2.1  The Khumbu LAPA Framework
	2.2  The Climate Change Sensitization and Adaptation Planning Process
	2.3  Participatory Tools and Techniques Used In Khumbu LAPA

	ˇ3.0 THE STEPS
	3.1 Step 1 — Assessment of Development  Needs and Climate Change Awareness Building 
	3.2 Step 2 — Vulnerability and Adaptation Assessment
	3.2.1 Trekking and Mountaineering
	3.2.2 Lodges
	3.2.3 Lives and Livelihoods
	3.2.4 Transportation
	3.2.5 Airport
	3.2.6 Seasonal Trade
	3.2.7 Communication and Hydropower Infrastructure
	3.2.8 Services
	3.2.9 National Park and Biodiversity
	3.2.10 Drinking Water

	3.3 Step 3 — Vulnerability Assessment
	3.3.1 Glacial Lake Outburst Floods (GLOFs)
	3.3.2 Landslides
	3.3.3 Heavy Snowfall
	3.3.4 Windstorms
	3.3.5 Forest Fires
	3.3.6 Floods

	3.4 Step 4 — Adaptation Plan Development
	3.5 Step 5 — Integrating the Adaptation Plan into the Local and National Planning and Funding Mechanisms
	3.6  Step 6 — Implementing the Plan

	4.0 Step 7 – Next Steps and LAPA Monitoring
	5.0 CONCLUSIONS AND LESSONS LEARNED
	5.1 Community Consultation Processes are Expensive and Time Demanding
	5.2 Build Formal Relations with Government and Community Partners at the Beginning of a LAPA Program 
	5.3 Establish Trust and Partnerships 		with all Stakeholders  
	5.4 Integrate Development into the LAPA Process 
	5.5 Use Larger Geographical Units 
	5.6 Incorporate Scientific Data 
	5.7 Build In-Country Capacity 
	5.8 Share Data and Information 
	5.9 Include a Media and Outreach Component in Project Design  
	5.10 Nurture the Community of Practice 

	References

